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(54) PIGMENT SENSITIZED SOLAR CELL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a pigment sensitized solar cell easily 
controlling electrolyte composition and simplify a working process during 
manufacturing. 

SOLUTION: This cell comprises a transparent substrate 1, a transparent 
conductive film 2 formed on the substrate, and a conductive substrate 6 
mounted on a place opposite to the film and has a porous semiconductor layer 
that has absorbed pigment and electrolyte 7 between the film and the substrate. 
The electrolyte is gel electrolyte 7 containing an oxidation-reduction agent and a 
solvent that can dissolve the agent in a network structure cross-linking a 
compound A having at least one kind of isocyanate group with a compound B 
having at least one kind of amino group. 
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CLAIMS 
[Claim(s)] 

[Claim 1] It has the conductive substrate formed in the location which carries out 
phase opposite with a transparence substrate, the transparence electric 
conduction film formed in the front face of this transparence substrate, and this 
transparence electric conduction film. Between said transparence electric 
conduction film and conductive substrates The compound A in which it is the 
coloring matter sensitization mold solar battery which has the porous 
semi-conductor layer which adsorbed coloring matter, and an electrolyte, and 
said electrolyte has at least one kind of isocyanate radical, The coloring matter 
sensitization mold solar battery characterized by being a gel electrolyte 
containing the solvent which can dissolve a oxidation reduction object and this in 
the network structure object which comes to construct a bridge in the compound 
B which has at least one kind of amino group. 

[Claim 2] The coloring matter sensitization mold solar battery according to claim 
1 characterized by at least one kind in said compound A and Compound B being 
the compound which has the macromolecule structure of molecular weight 



500-50,000. 

[Claim 3] The coloring matter sensitization mold solar battery according to claim 
2 characterized by a part or the whole of said macromolecule structure being 
one kind chosen from a polyether, polyester, the poly caprolactone, a 
polysiloxane, polyolefine, polybutadiene, polyisoprene, the polycarbonate, and 
the group that consists of poly FOSUFAZEN, or two kinds or more. 
[Claim 4] A coloring matter sensitization mold solar battery given in any 1 term of 
claims 1-3 characterized by being one kind chosen from the group which said 
solvent becomes from a carbonate system, an ether system, a lactone system, a 
nitril system, and an alcoholic system, or two kinds or more. 
[Claim 5] A coloring matter sensitization mold solar battery given in any 1 term of 
claims 1-4 characterized by said oxidation reduction object consisting of iodine 
and an iodine compound. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the coloring matter sensitization 



mold solar battery which uses the gel electrolyte which made the solvent which 
can dissolve a oxidation reduction object and this in the network structure object 
over which make the compound which has detailed specific structure come to 
construct a bridge contain about a coloring matter sensitization mold solar 
battery. 
[0002] 

[Description of the Prior Art] The coloring matter sensitization mold solar battery 
attracts attention widely in order to show high conversion efficiency in an organic 
system solar battery. As a semi-conductor layer which consists of a 
photo-electric-conversion ingredient used with this coloring matter sensitization 
mold solar battery, the thing which made spectral sensitization coloring matter 
with absorption stick to a light field is used for the semi-conductor front face. 
[0003] For example, the coloring matter sensitization mold solar battery using 
the metal oxide semiconductor layer which made the spectral sensitization 
coloring matter which becomes the patent printing official report No. 2664194 
from a transition metal complex stick to the front face of a semi-conductor layer 
is indicated. 

[0004] Moreover, the coloring matter sensitization mold solar battery which has 
spectral sensitization pigment layers, such as a transition metal complex, on the 
front face of the titanium oxide semi-conductor layer which doped the metal ion 



is indicated by JP, 8-1 5097, B. Furthermore, the coloring matter sensitization 
mold solar battery using the semi-conductor layer for photo-electric-conversion 
ingredients obtained by making the front face of a semi-conductor layer carry out 
the heating reflux of the ethanol solution of a spectral sensitization agent is 
indicated by JP,7-249790,A. 

[0005] The making process of the coloring matter sensitization mold solar 
battery which used the common electrolytic solution is explained based on 
drawing 1 . 

[0006] Drawing 1 is the type section Fig. showing the structure of the 
conventional coloring matter sensitization mold solar battery. 
[0007] First, the transparence conductor film 12 is formed in the front face of the 
transparence base material 11, the porous semi-conductor layers 13, such as 
titanium oxide, are formed on it, and coloring matter is made to stick to this 
porous semi-conductor layer 13. Next, a counter electrode 15 is coated with the 
catalyst of the platinum film 16 etc., and the transparence base material 1 1 and a 
counter electrode 15 are piled up so that the porous semi-conductor layer 13 
and the platinum film 16 may carry out phase opposite. Furthermore, a coloring 
matter sensitization mold solar battery is produced by closing the side face of the 
transparence base material 11 and a counter electrode 15 with an epoxy resin 
17 etc., pouring in the electrolytic solution which includes a oxidation reduction 



object between them, and considering as the electrolytic-solution layer 14. 
[0008] In order to prevent the liquid spill from the electrolytic-solution layer 14, 
the coloring matter sensitization mold solar battery which solidified the 
electrolytic-solution layer is indicated by JP,8-236165,A and JP,9-27352,A. The 
following approach is learned as the solid state approach of an 
electrolytic-solution layer. 
[0009] First, the following general formula; 
[Formula 1] 
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(R1 and R2 are a hydrogen atom or a methyl group among a formula, and R3 is 
a hydrogen atom or a with a carbon numbers of one or more low-grade alkyl 
group.) n is one or more integers, m is zero or more integers, and the range of , 
m/n is 0-5. After dissolving the iodine compounds (lithium iodide etc.) which are 
oxidation reduction objects in the monomer solution obtained by dissolving the 
monomer expressed in ethylene glycol and infiltrating a porous semi-conductor 
layer, a polymerization is carried out with ultraviolet rays or heat, and a high 
molecular compound is manufactured. Then, the electrolytic-solution layer 
solidified with doping by making the iodine which is another oxidation reduction 



object sublimate is formed. 

[0010] Moreover, the example of the gel electrolyte which used urethane as a 
lithium ion conductor is indicated by JP,7-320782,A (SANYO Electric). In this 
case, three or more kinds are used as a monomer, and the gel electrolyte is 
manufacturing the high molecular compound by sinking into an electrolytic 
solution. 
[0011] 

[Problem(s) to be Solved by the Invention] Although the optoelectric transducer 
which used the bridge formation object of a polyether system monomer was 
mentioned in above-mentioned JP,9-27352,A, in order to perform monomer 
bridge formation by the radical polymerization in this case, when it existed in the 
monomer before the iodine used for a coloring matter sensitization mold solar 
battery constructing a bridge, there was a problem of checking a polymerization. 
Moreover, since iodine was poured in after carrying out a polymerization, 
quantification of the iodine concentration in a gel electrolyte was difficult. 
[0012] Moreover, the approach JP,7-320782,A produces the electrolyte inside 
an electrode about a solid electrolyte rechargeable battery etc. is not indicated. 
Moreover, since the porous semi-conductor layer of a coloring matter 
sensitization mold solar battery is formed of the particle of nano order, it is more 
difficult than the case of the lithium secondary battery which uses the electrode 



material of a micro order to make a gel electrolyte permeate the interior of pore. 
Therefore, it is difficult to apply the technique indicated by JP,7-320782,A to a 
coloring matter sensitization mold solar battery. 

[0013] Even if this invention is made by the. trouble of the above-mentioned 
conventional technique in view of a technical problem and exists in the monomer 
before iodine etc. constructing a bridge, by using the monomer to which a 
polymerization and crosslinking reaction progress, control of a gel electrolyte 
presentation is possible for it, and it offers the coloring matter sensitization mold 
solar battery with which the routing at the time of being manufacture is simplified 
and which has a polyelectrolyte. 
[0014] 

[Means for Solving the Problem] The coloring matter sensitization mold solar 
battery of this invention has the conductive substrate formed in the location 
which carries out phase opposite with a transparence substrate, the 
transparence electric conduction film formed in the front face of this 
transparence substrate, and this transparence electric conduction film. Between 
said transparence electric conduction film and conductive substrates The 
compound A in which it is the coloring matter sensitization mold solar battery 
which has the porous semi-conductor layer which adsorbed coloring matter, and 
an electrolyte, and said electrolyte has at least one kind of isocyanate radical, It 



shall be a gel electrolyte containing the solvent which can dissolve a oxidation 
reduction object and this in the network structure object which comes to 
construct a bridge in the compound B which has at least one kind of amino group 
(claim 1). 

[0015] Said compound A and Compound B can use at least one of kinds [ them ] 
as the compound which has the macromolecule structure of molecular weight 
500-50,000 (claim 2). 

[0016] Said macromolecule structure shall be one kind as which a part or the 
whole was chosen from a polyether, polyester, the poly caprolactone, a 
polysiloxane, polyolefine, polybutadiene, polyisoprene, the polycarbonate, and 
the group which it becomes from poly FOSUFAZEN, or two kinds or more (claim 
3). 

[0017] One kind chosen from the group which consists of a carbonate system, 
an ether system, a lactone system, a nitril system, and an alcoholic system as 
said solvent, or two kinds or more can be used (claim 4). 

[0018] As said oxidation reduction object, what consists of iodine and an iodine 

compound is usable (claim 5). 

[0019] 

[Embodiment of the Invention] The coloring-matter sensitization mold solar 
battery of this invention is characterized by to be held at the network structure 



object with which the oxidation-reduction object in an electrolyte layer comes to 
construct a bridge in the compound which has an isocyanate radical, and the 
compound which has an amino group in the coloring-matter sensitization mold 
solar battery which has the porous semi-conductor layer in which coloring matter 
adsorbed between the transparence electric-conduction film and the conductive 
substrates which were formed in the front face of a transparence substrate, and 
an electrolyte layer. 

[0020] The compound A which has the above-mentioned isocyanate radical 
should just be a compound which has one or more isocyanate radicals in the 
monad. Alicycle group isocyanates, such as aliphatic series isocyanates, such 
as aromatic series isocyanates, such as tolylene diisocyanate (A1), 
diphenylmethane diisocyanate, naphthalene diisocyanate, and xylylene 
diisocyanate, hexamethylene di-isocyanate (A2), and trimethyl hexamethylene 
di-isocyanate, (A3) isophorone diisocyanate, and cyclohexyl diisocyanate, may 
be mentioned, and, specifically, you may be a polymer and denaturation objects, 
such as a dimer of - (A1) (A3), and a trimer. 

[0021] Moreover, the prepolymer of the molecular weight 500-50,000 which has 
one or more isocyanate radicals etc. is mentioned with (A4) low-molecular 
alcohol, the compound which has the adduct object of aromatic series 
isocyanate, aliphatic series isocyanate, and alicycle group isocyanate, and (A5) 



macromolecule structure, and the compound to which the addition reaction of 
the isocyanate of the above-mentioned example was carried out beforehand. 
[0022] Here, the compounds which have macromolecule structure are an 
isocyanate radical, a functional group with reactivity, and a compound that has 
one or more active hydrogen radicals preferably. 

[0023] The part or whole macromolecule structure A polyether, polyester, The 
poly caprolactone, polyhexamethylene carbonate, a polysiloxane, Polyolefine, 
polybutadiene, polyisoprene, polystyrene, Polyvinyl pyridine, polyvinyl methyl 
ether, polyvinyl isobutyl ether, Polyacrylic acid, polymethacrylic acid, polyacrylic 
acid alkyl ester, Polymethacrylic acid alkyl ester, polyacrylamide, a 
polyacrylonitrile, Poly vinylidene ANIDO, polyvinyl acetate, polyvinyl alcohol, a 
polyvinyl chloride, The Pori polyvinylidene chloride and vinyl fluoride, 
polyvinylidene fluoride, polytetrafluoroethylene, A polyvinyl pyrrolidone, a 
polyvinyl carbazole, polyethylene terephthalate, (t is desirable to consist of nylon, 
a polyamide, polyimide, a polycarbonate, polybenzimidazole, polyamine, the 
poly imine, a polysulfide, poly FOSUFAZEN, or naturally-ocurring polymers. 
[0024] A polyether, polyester, the poly caprolactone, a polysiloxane, polyolefine, 
polybutadiene, polyisoprene, polyacrylic acid, polymethacrylic acid, 
polyacrylamide, polyvinyl acetate, polyvinyl alcohol, a polyvinyl pyrrolidone, a 
polycarbonate, and the thing that has poly FOSUFAZEN are desirable also 



especially in it. 

[0025] moreover — active hydrogen — a radical — an example - ****** - a 
sulfhydryl group - NH — a radical - NH — two -- a set - CONH — two — a set - 
NHCONH - a radical - NHCOO - a radical - Na - + - [-- CH (COOC2H5) ~] - a 
radical - CH - two -- NO - two - a set - OOH -- a radical - SiOH - a radical - B -- 
(- OH -) two — a set - - PH three — a set ~ etc. etc. - mentioning — having 
— the inside of it — two -NH(s) — being desirable . 

[0026] As compound A which has an isocyanate radical, it can also use 
combining two or more kinds from the above-mentioned compound. 
[0027] On the other hand, as an example, amines, such as ethylenediamine, 
tolylenediamine, diphenylmethane diamine, and diethylenetriamine, etc. are 
mentioned that Compound B should just be a compound which has one or more 
amino groups in a monad. Moreover, as an example of the compound which has 
other active hydrogen radicals with the amino group, amino acid, such as a 
glycine and an alanine, ethanolamine, a succinic amido acid, etc. are mentioned. 
[0028] The compound which has the macromolecule structure of molecular 
weight 500-50,000 of having one or more amino groups in a monad, as a 
compound B is also usable. 

[0029] The part or whole macromolecule structure A polyether, polyester, The 
poly caprolactone, polyhexamethylene carbonate, a polysiloxane, Polyolefine, 



polybutadiene, polyisoprene, polystyrene, Polyvinyl pyridine, polyvinyl methyl 
ether, polyvinyl isobutyl ether, Pblyacrylic acid, polymethacrylic acid, polyacrylic 
acid alkyl ester, Polymethacrylic acid alkyl ester, polyacrylamide, a 
polyacrylonitrile, Poly vinylidene ANIDO, polyvinyl acetate, polyvinyl alcohol, a 
polyvinyl chloride, The Pori polyvinylidene chloride and vinyl fluoride, 
polyvinylidene fluoride, polytetrafluoroethylene, A polyvinyl pyrrolidone, a 
polyvinyl carbazole, polyethylene terephthalate, It is desirable to consist of nylon, 
a polyamide, polyimide, a polycarbonate, polybenzimidazole, polyamine, the 
poly imine, a polysulfide, poly FOSUFAZEN, or naturally-ocurring polymers. 
[0030] A polyether, polyester, the poly caprolactone, a polysiloxane, polyolefine, 
polybutadiene, polyisoprene, a polycarbonate, or the thing that has poly 
FOSUFAZEN is desirable also especially in it. 

[0031] As a compound B, it can also use combining two or more kinds from 
these compounds. 

[0032] The engine performance for which differs from compound A with the 
combination of Compound B, and the cross-linking of a macromolecule and a 
coloring matter sensitization mold solar battery are asked can determine the 
mixing ratio of compound A and Compound B suitably. 

[0033] In this invention, a gel electrolyte consists of above-mentioned compound 

r 

A, a network structure object with which Compound B comes to construct a 



bridge, and the electrolytic solution poured into it. 

[0034] The electrolytic solution consists of a oxidation reduction object and a 
solvent, and that these should just be what can generally be used in a cell, a 
solar battery, etc., although not limited especially, the following are mentioned as 
a desirable example. 

[0035] As a oxidation reduction object, the combination of a metal bromide and 

bromines, such as the combination of metal iodides, such as Lil, Nal, Kl, and 

Cal2, and iodine and LiBr, NaBr, and CaBr2, is desirable, and especially the 

combination of a metal iodide and iodine is desirable also in these. 

[0036] The concentration of a oxidation reduction object is usually the range of 

0.1-1.5 mols/l., and its range of 0.5-1.5 mols/l. is desirable especially. 

[0037] Moreover, as for a solvent, it is desirable that it is an aprotic solvent, and 

cyclic ester, annular carbonates, cyclic ether, chain-like carboxylate, chain-like 

carbonates, and sulfolanes are mentioned as an example. Two or more kinds of 

these solvents may be used, using one kind. 

[0038] In a solar battery, if the gel electrolyte is not fully poured in into the porous 
semi-conductor, conversion efficiency worsens. For this reason, it is desirable to 
infiltrate the electrolytic solution, compound A, and the mixed solution of 
Compound B into a porous semi-conductor, and to make them construct a 
bridge after that. The method of mixing of the mixed solution of the electrolytic 



solution at this time, compound A, and Compound B can choose that sequence 
etc. suitably by each reactant difference etc. 

[0039] As the bridge formation approach, a heat cross-linking method is mainly 
applied. Although a cross-linking condition should just choose suitably the class 
of compound A and compound B, and the conditions suitable for each system 
since it combines or changes with use of a catalyst, and un-using it, bridge 
formation temperature usually has the desirable range of 0 to 90 degrees C. 
[0040] A catalyst may be used in the case of bridge formation. An organic metal 
catalyst and an amine catalyst which are used as an usable catalyst in case 
polyurethane foam is generally manufactured are mentioned. Specifically, 
triethylamine, tributylamine, N-methyl morpholine, N-ethyl morpholine, a pyridine, 
triethylenediamine, etc. are mentioned as an example of an organic metal 
catalyst as an example of amine catalysts, such as stannous octoate, 
SUTANASU oleate, dibutyltin dilaurate, and Djibouti rutin diacetate. 
[0041] The range of the addition of a catalyst is usually 0.001 - 5wt% to the AUW 
of compound A, Compound B, and an electrolytic solution. 

[0042] As a porous semi-conductor which constitutes a porous semi-conductor 
layer, well-known semi-conductors, such as titanium oxide, a zinc oxide, tungstic 
oxide, barium titanate, strontium titanate, and a cadmium sulfide, are mentioned. 
Thiese porous semi-conductors can mix two or more kinds, and can also be used. 



Also in these, the point of conversion efficiency, stability, and safety to especially 
titanium oxide is desirable. As an example of such titanium oxide, various 
titanium oxide, such as anatase mold titanium oxide, a rutile type titanium 
dioxide, amorphism titanium oxide, metatitanic acid, and an orthochromatic 
titanic acid, a titanium oxide containing compound, etc. are mentioned, and one 
kind of ******** or two kinds or more are usable suitably. 

[0043] Although the thing of various gestalten, such as the shape of the shape of 
a particle and film, can be used for a porous semi-conductor, its porous 
semi-conductor of the shape of film formed on the substrate is desirable. 
[0044] As a desirable substrate in the case of forming a porous film-like 
semi-conductor, for example, a glass substrate, a plastic plate, etc. are 
mentioned, and especially a substrate with high transparency (transparence 
substrate) is desirable especially. 

[0045] Well-known various approaches can be used as an approach of forming a 
porous film-like semi-conductor on a substrate. 

[0046] The suspension containing a semi-conductor particle is specifically 
applied on (1) substrate, and the approach of forming the semi-conductor film 
with the approach of forming the semi-conductor film by the approach of drying 
and calcinating, the CVD method using the material gas of a request on (2) 
substrates, or the MOCVD method, the PVD using (3) raw-material solid-state, 



vacuum deposition, the sputtering method, or a sol-gel method, the approach of 
forming by (4) electrochemical-oxidation reduction reaction, etc. are mentioned. 
[0047] Although especially the thickness of the porous semi-conductor film is not 
limited, its about 0.5-20 micrometers are more desirable than viewpoints, such 
as permeability and conversion efficiency. Moreover, in order to raise conversion 
efficiency, it is required to make the coloring matter mentioned later stick to a 
porous film-like semi-conductor more mostly. For this reason, as for a porous 
film-like semi-conductor, what has a big specific surface area is desirable, and 
about [ 1 0-200m ) 2/g is specifically desirable. 

[0048] The particle of the single which has suitable mean particle diameter, for 
example, the mean particle diameter of 1nm - about 500nm, as a 
semi-conductor of the shape of an above-mentioned particle among what is 
marketed, or a compound semiconductor etc. is usable. Moreover, as an 
example of the solvent used in order to make this semi-conductor particle 
suspend, mixed solvents, such as alcoholic systems, such as glyme system 
solvents, such as ethylene glycol monomethyl ether, and isopropyl alcohol, and 
isopropyl alcohol/toluene, water, etc. are mentioned. 

[0049] According to the class of the substrate to be used or semi-conductor 
particle, above-mentioned desiccation and above-mentioned baking of a porous 
semi-conductor adjust temperature, time amount, an ambient atmosphere, etc. 



suitably, and perform them. In a general example, it carries out from 10 seconds 
for about 12 hours under atmospheric air or an inert gas ambient atmosphere 
and in an about 50-800-degree C temperature requirement. This desiccation and 
baking are good in a 1-time line at single temperature, or can change 
temperature and can also perform it twice or more. 

[0050] Although especially the transparence electric conduction film that can be 
used as an electrode is not limited, its transparence electric conduction film, 
such as ITO (indium-stannic acid ghost) and Sn02, is desirable, for example. 
These electrodes can be formed by approaches, such as vacuum deposition, 
and thickness etc. can be chosen suitably. 

[0051] The approach immersed in the solution which dissolved coloring matter in 
the porous semi-conductor layer formed, for example on the substrate as an 
approach of making the coloring matter (it only being hereafter described as 
"coloring matter".) which functions as a photosensitizer on a porous 
semi-conductor layer adsorbing is mentioned. 

[0052] In order for the coloring matter which can be used here to have 
absorption in various light fields and infrared light fields and to make it stick to a 
semi-conductor layer firmly, what has interlocking radicals, such as a carboxyl 
group, an alkoxy group, hydroxyl, a hydroxyalkyl radical, a sulfonic group, an 
ester group, a sulfhydryl group, and a phosphonyl group, in a coloring matter 



molecule is desirable. 

[0053] An interlocking radical supplies the electrical coupling which makes easy 
the electronic transition between the coloring matter of an excitation state, and 
the conductor of a semi-conductor. As coloring matter containing these 
interlocking radical, ruthenium bipyridine system coloring matter, azo dye, 
quinone system coloring matter, quinone imine system coloring matter, 
Quinacridone system coloring matter, squarylium system coloring matter, 
cyanine dye, merocyanine system coloring matter, triphenylmethane dye, a 
xanthene dye, Pori Phi Lynne system coloring matter, phthalocyanine system 
coloring matter, BERIREN system coloring matter, indigo system coloring matter, 
naphthalocyanine system coloring matter, etc. are mentioned, for example. 
[0054] As an example of the solvent used in order to dissolve coloring matter, 
ester, such as aromatic hydrocarbon, such as aliphatic hydrocarbon, such as 
halogenated aliphatic hydrocarbon, such as nitrides, such as ether, such as 
ketone systems, such as alcoholic systems, such as ethanol, and an acetone, 
diethylether, and a tetrahydrofuran, and an acetonitrile, and chloroform, and a 
hexane, and benzene, and ethyl acetate, is mentioned. 

[0055] It is more desirable to be high concentration to some extent, in order for 
the class of the coloring matter to be used and solvent to be able to adjust the 
coloring matter concentration in a solution suitably and to raise an adsorption 



function. For example, the concentration of 5xten - five mols/l. or more is 
desirable. 

[0056] Especially the temperature and the pressure of the solution and ambient 
atmosphere at the time of a semi-conductor being immersed into the solution 
which dissolved coloring matter are not limited, the bottom of room temperature 
extent and atmospheric pressure is mentioned as an example, and, as for 
immersion time amount, it is desirable to adjust suitably with the class of the 
coloring matter to be used and solvent, the concentration of a solution, etc. In 
addition, what is necessary is to just be immersed under heating for adsorbing 
effectively. 
[0057] 

[Example] Although the example of this invention is explained below, this 
invention is not limited to this. 

[0058] The coloring matter sensitization mold solar battery using a solid polymer 
electrolyte was produced by the approach below [an example 1], and the 
conversion efficiency was evaluated. 

[0059] The production approach of a coloring matter sensitization mold solar 
battery is explained using drawing 2 . Drawing 2 (a) - (c) is the type section Fig. 
of a coloring matter sensitization mold solar battery to which the production 
procedure was followed, drawing 2 - setting - a sign 1 - a transparence 



substrate and a sign 2 — in a separator and a sign 5, the platinum film and a sign 
6 show a conductive substrate, and, as for the transparence electric conduction 
film and a sign 3, a sign 7 shows [ the titanium oxide film and a sign 4 ] a gel 
electrolyte layer, respectively. 

[0060] The transparence electric conduction film 2 which consists of Sn02 was 
formed with vacuum deposition on the transparence substrate 1 which consists 
of glass, and the titanium oxide film 3 was formed by the following approaches 
on this transparence electric conduction film 2. 

[0061] As titanium oxide suspension for forming the titanium oxide film 3, 
commercial titanium oxide suspension (the product made from Solaronix, trade 
name Ti-Nanoxide D) was used. After applying this titanium oxide suspension to 
the transparence electric conduction film 2 side in about 10 micrometers 
thickness and about [ 10mmx10mm ] area using the doctor blade method and 
carrying out predrying for 30 minutes at 80 degrees C, it calcinated in 40-minute 
interspace mind at 500 degrees C. Consequently, the titanium oxide film 3 
whose thickness is 7 micrometers was obtained. 

[0062] Next, ruthenium coloring matter (islet chemistry incorporated company 
make, a trade name: ruthenium complex) was dissolved in dehydrated ethanol 
by the concentration of 4xten - four mols/l., and the coloring matter solution for 
adsorption was prepared. After putting the transparence substrate 1 possessing 



this coloring matter solution for adsorption, and the titanium oxide film 3 obtained 
by the above and the transparence electric conduction film 2 into a container and 
performing boiling for 1 minute, coloring matter was made to stick to the titanium 
oxide film 3 by leaving it for 10 minutes. Then, it washed several times by 
dehydrated ethanol, and was made to dry for about 20 minutes at about 60 
degrees C. 

[0063] Next, the electrolytic solution made to hold in gel was prepared. Namely, 
that in which a lithium iodide with a concentration of 0.5 mols [/I. ] and iodine with 
a concentration of 0.05 mols [/I. ] were dissolved was used as the electrolytic 
solution by using propylene carbo NATO (it being indicated as Following PC) as 
a solvent. 

[0064] The monomer solution was prepared using diethyl toluene diamine 1g 
and the 127.8g of the above-mentioned electrolytic solutions as 13.20g of 
compounds compounded by the following composition approach 1 as compound 
A, and a compound B. 

[0065] (Synthetic approach 1) The tolylene diisocyanate 18 weight section and 
the dibutyltin dilaurate 0.05 weight section as a catalyst were added to the 
polytetramethylene glycol (Mitsubishi Kasei Industries make, trade 
name-TMG2000) 100 weight section into the reaction container, it reacted at 80 
degrees C, and the compound of molecular weight 2350 was obtained. 



[0066] The monomer solution obtained by the above was infiltrated into the 
titanium oxide film 3 in the following procedures. 

[0067] (1) Install containers, such as a petri dish, in a vacuum housing, put in the 
titanium oxide film 3 on the transparence substrate 1 possessing the 
transparence electric conduction film 2 into it, and carry out vacuum suction for 
about 10 minutes with a rotary pump. (2) You pour in a monomer solution into a 
petri dish, maintaining the inside of a vacuum housing at a vacua, make it 
immersed for about 10 minutes, and fully infiltrate a monomer solution into the 
titanium oxide film 3. (3) As shown in drawing 2 (c), install the separator 4 made 
from polyimide, and the conductive substrate 6 possessing the platinum film 5, 
and fix with a fixture. Then, by heating for 60 minutes at about 90 degrees C, 
thermal polymerization is carried out and the gel electrolyte layer 7 is formed. 
[0068] It was checked that the coloring matter sensitization mold solar battery 
containing the gel electrolyte layer 7 formed by the approach mentioned above 
has conversion efficiency equivalent to the solar battery containing the 

electrolyte which consists of a liquid. Specifically, the coloring matter 

v. 

sensitization mold solar battery with which 0.71 [V] and a fill factor have 0.67, 
and conversion efficiency has [ a short-circuit current / 13.9 [mA/cm2] and open 
circuit voltage ] the engine performance of 6.6 [%] (Measuring condition: AM-1.5 
(100 mW/cm2)) was obtained. 



[0069] In the following examples 2-16, compound A and Compound B were 
changed, the gel electrolyte layer 7 was formed, respectively, and the coloring 
matter sensitization mold solar battery was produced about other processes and 
components according to the example 1. Conversion efficiency was measured 
about each [ these ] coloring matter sensitization mold solar battery. The result is 
shown in Table 1. In addition, the synthetic approach is also shown about the 
compound compounded by this invention persons. 

[0070] Polyether amine (product [ made from HUNTSMAN ] trade name: 
Jeffamine T-5000) 10g and 101.7g of electrolytic solutions were used as 
[example 2] compound A as trimethylol propane denaturation tolylene 
diisocyanate (Japan polyurethane industrial incorporated company make trade 
name: coronate L) 1.3g and a compound B. 

[0071] Polyether amine (product [ made from HUNTSMAN ] trade name: 
Jeffamine T-5000) 2g and 200g of electrolytic solutions were used as 4.2g of 
compounds compounded by the following composition approach 2 as [example 
3] compound A, and a compound B. 

[0072] (Synthetic approach 2) After having prepared 30g of potassium 
hydroxides as glycerol 92g as starting material, and a catalyst into the reaction 
container, teaching ethyleneoxide 5,950g and propylene oxide 3,970g further 
and making it react at 130 degrees C for 10 hours, neutralization dehydration 



processing was performed and the ethylene oxide-propylene oxide copolymer of 
molecular weight 10,000 was obtained. Tolylene diisocyanate 5.3g and dibutyltin 
dilaurate 0.05g as a catalyst were added to 100g of obtained compounds, the 
reaction was performed at 80 degrees C for 3 hours, and the compound of 
molecular weight 10,520 was obtained. 

[0073] Polyether amine (product [ made from HUNTSMAN ] trade name: 
Jeffamine T-5000) 10g and 97. 8g of electrolytic solutions were used as tolylene 
diisocyanate 0.87g and a compound B as [example 4] compound A. 
[0074] Dimethyl thio toluene diamine 1g and 420g of electrolytic solutions were 
used as 45. 8g of compounds compounded by the following composition 
approach 3 as [example 5] compound A, and a compound B. 
[0075] (Synthetic approach 3) After having prepared 30g of potassium 
hydroxides as diglycerol 166g as starting material, and a catalyst into the 
reaction container, teaching ethyleneoxide 11,270g and butylene oxide 7,490g 
further and making it react at 130 degrees C for 10 hours, neutralization 
dehydration processing was performed and the tetrafunctional 
ethyleneoxide-butylene oxide copolymer of molecular weight 18,920 was 
obtained. Tolylene diisocyanate 3.7g and dibutyltin dilaurate 0.05g as a catalyst 
were added to 100g of obtained compounds, it reacted at 80 degrees C, and the 
compound of molecular weight 19,620 was obtained. 



[0076] Polyether amine (product [ made from HUNTSMAN ] trade name: 
Jeffamine T-5000) 10g and 60. 5g of electrolytic solutions were used as 
isophorone diisocyanate 0.67g and a compound B as [example 6] compound A. 
[0077] Triethylenediamine 0.005g as polyether amine (product [ made from 
HUNTSMAN ] trade name: Jeffamine D-2000) 10g, 464g of electrolytic solutions, 
and a catalyst was used as 41. 5g of compounds compounded by the following 
composition approach 4 as [example 7] compound A, and a compound B. 
[0078] (Synthetic approach 4) After having prepared 30g of potassium 
hydroxides as ethylene glycol 62g as starting material, and a catalyst into the 
reaction container, teaching ethyleneoxide 6,340g and propylene oxide 1 ,570g 
and making it react at 130 degrees C for 10 hours, neutralization dehydration 
processing was performed and the bifunctional ethyleneoxide-propylene oxide 
copolymer of molecular weight 7,960 was obtained. Hexamethylene 
di-isocyanate 4.2g and dibutyltin dilaurate 0.1g as a catalyst were added to 100g 
of obtained compounds, methyl-ethyl-ketone 100g as a diluent solvent was 
added, it reacted at 80 degrees C, the methyl ethyl ketone after a reaction was 
removed, and the compound of molecular weight 8,300 was obtained. 
[0079] Polyether amine (product [ made from HUNTSMAN ] trade name: 
Jeffamine D-230) 1g and 116.3g of electrolytic solutions were used as 9.5g of 
compounds obtained by the above-mentioned synthetic approach 2 as [example 



8] compound A, 2.5g of compounds obtained by the following composition 
approach 5, and a compound B. 

[0080] (Synthetic approach 5) Polyester polyol (Toho Rika Co., Ltd. make, trade 
nameifan toll PL-2010) 53. 4g and tolylene diisocyanate 34. 8g were mixed in the 
reaction container, further, dibutyltin dilaurate 0.05g was added as a catalyst, it 
reacted at 80 degrees C, and the compound was obtained. 
[0081] Triethylenediamine 0.01 g as polyether amine (product [ made from 
HUNTSMAN ] trade name: Jeffamine D-400) 1g, 23.6g of electrolytic solutions, 
and a catalyst was used as 3.2g of compounds obtained by the 
above-mentioned synthetic approach 2 as [example 9] compound A, 1.7g of 
compounds obtained by the following composition approach 6, and a compound 
B. 

[0082] (Synthetic approach 6) Poly caprolactone diol (Daicel Chemical Industries, 
Ltd. make, trade name.piaque eel L205AL) 50g and tolylene diisocyanate 34. 8g 
were mixed in the reaction container, further, dibutyltin dilaurate 0.05g as a 
catalyst was added, it reacted at 80 degrees C, and the compound was obtained. 
[0083] Ethylenediamine 1g and 145g of electrolytic solutions were used as 1.1g 
of compounds obtained by the above-mentioned synthetic approach 2 as 
[example 10] compound A, 14g of compounds obtained by the following 
composition approach 7, and a compound B. 



[0084] (Synthetic approach 7) Polycarbonate diol (Daicel Chemical Industries [, 
Ltd. ] make trade name: plaque eel CD205PL) 50g and tolylene diisocyanate 
34.8g were mixed in the reaction container, further, dibutyltin dilaurate 0.05g 
was added as a catalyst, it reacted at 70 degrees C, and the compound was 
obtained. 

[0085] Polyether amine (product [ made from HUNTSMAN ] trade name: 
Jeffamine T-3000) 10g and 146g of electrolytic solutions were used as [example 
11] compound A as polybutadiene prepolymer (Idemitsu Atochem, Inc. make, 
trade name-oly bd HTP-9) 15.8g and a compound B. 

[0086] Polyether amine (product [ made from HUNTSMAN ] trade name: 
Jeffamine D-2000) 10g and 135g of electrolytic solutions were used as 5g of 
compounds obtained by the following composition approach 8 as [example 12] 
compound A, and a compound B. 

[0087] (Synthetic approach 8) Polyolefine system polyol (Toagosei [, Inc. ] make 
trade name: KARUBO diol D-1000) 50g and tolylene diisocyanate 18g were 
dissolved in the methyl ethyl ketone in the reaction container, further, after 
adding dibutyltin dilaurate 0.04g as a catalyst and reacting at 60 degrees C, the 
methyl ethyl ketone was removed and the compound was obtained. 
[0088] Silicone amine (Chisso Corp. make, trade name:FM-331 1) 8g, polyether 
amine (product [ made from HUNTSMAN ] trade name: Jeffamine D-400) 2g, 



and 91 1g of electrolytic solutions were used as 91 .2g of compounds obtained by 
the above-mentioned synthetic approach 2 as [example 13] compound A, and a 
compound B. 

[0089] Triethylenediamine 0.005g as polyether amine (product [ made from 
HUNTSMAN ] trade name: Jeffamine D-2000) 1g, 31. 5g of electrolytic solutions, 
and a catalyst was used as 2.5g of compounds obtained by the following 
composition approach 9 as [example 14] compound A, and a compound B. 
[0090] (Synthetic approach 9) The poly phosphor ZEMPORI oar of molecular 
weight 13,350 was obtained by the condensation reaction of the PORIJI 
chlorophosphazene obtained by hexa chloro cyclo TORIFOSUFAZEN 3,480g 
ring opening polymerization, and a polyethylene-glycol 120g [ of molecular 
weight 200 ] sodium salt and methoxy polyethylene-glycol 1080g sodium salt. 
Tolylene diisocyanate 0.8g, dibutyltin dilaurate 0.1g as a catalyst, and 
methyl-ethyl-ketone 100g as a diluent solvent were added to 100g of obtained 
compounds, it reacted at 80 degrees C, the methyl ethyl ketone was removed 
after the reaction, and the compound of molecular weight 13,450 was obtained. 
[0091] SUTANASU oleate 0.01g as diethyl toluene diamine 1g, 874g of 
electrolytic solutions, and a catalyst was used as 96g of compounds obtained by 
the following composition approach 10 as [example 15] compound A, and a 
compound B. 



[0092] (Synthetic approach 10) After having prepared 30g of potassium 
hydroxides as sorbitol 182g as starting material, and a catalyst into the reaction 
container, teaching further ethyleneoxide 38,720g and propylene oxide 9,860g 
and making it react at 130 degrees C for 10 hours, neutralization dehydration 
processing was performed and the 6 functionality ethyleneoxide-propylene oxide 
copolymer of molecular weight 48,560 was obtained. Tolylene diisocyanate 2.1 g, 
dibutyltin dilaurate 0.1g as a catalyst, and methyl-ethyl-ketone 100g as a diluent 
solvent were added to 100g of obtained compounds, it reacted at 80 degrees C, 
the methyl ethyl ketone was removed after the reaction, and the compound of 
molecular weight 49,620 was obtained. 

[0093] Polyether amine (product [ made from HUNTSMAN ] trade name: 
Jeffamine T-3000) 10g and 21 8g of electrolytic solutions were used as 14.2g of 
compounds obtained by the following composition approach 11 as [example 16] 
compound A, and a compound B. 

[0094] (Synthetic approach 11) Polyisoprene polyol (Idemitsu Atochem, Inc. 
make, trade name-oly ip) 250g and tolylene diisocyanate 35g were dissolved in 
methyl-ethyl-ketone 500g in the reaction container, further, after adding 
dibutyltin dilaurate 0.05g as a catalyst and reacting at 60 degrees C, the methyl 
ethyl ketone was removed and the compound was obtained. 
[0095] 
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[0096] As shown in Table 1, the difference was looked at by the conversion 
efficiency of a coloring matter sensitization mold solar battery by changing 
compound A and B. Moreover, such high conversion efficiency was acquired 
that a chain is long as a whole. The network of the high molecular compound 
formed, so that a chain is long becomes large, and the holding power of the 
oxidation reduction nature electrolytic solution becomes strong, therefore this is 
considered that conversion efficiency became high. 
[0097] 



[Effect of the Invention] According to this invention, conventionally, a routing can 
be simplified, and the coloring matter sensitization mold solar battery which has 
the polyelectrolyte with which the oxidation reduction nature electrolytic solution 
has a giant-molecule free-lancer's oxidation reduction nature electrolytic solution 
and the ionic conductivity of equivalent level in the three-dimensions network of 
a high molecular compound stability and since it is held so much can be 
manufactured, and control of an electrolyte presentation also becomes easy. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the type section Fig. showing the lamination of the important 
section of the conventional coloring matter sensitization mold solar battery. 
[Drawing 2] It is the type section Fig. to which the production procedure of the 
coloring matter sensitization mold solar battery using the polyelectrolyte in this 
invention was followed. 
[Description of Notations] 

1 Transparence Substrate 

2 Transparence Electric Conduction Film 



3 Titanium Oxide Film 

4 Separator 

5 Platinum Film 

6 Conductive Substrate 

7 Gel Electrolyte Layer 

1 1 Transparence Base Material 

12 Transparence Conductor Film 

13 Porous Semi-conductor Layer 

14 Electrolytic-Solution Layer 

1 5 Counter Electrode 

16 Platinum Film 

1 7 Epoxy Resin 
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[0 0 4 6] £<*WfCfcJ\ ( 1 ) SfiilC^SfttfirF* 

■&*trs!Kis?fr&§£ftJU *£» • gfoa-rs^S;.. (2) 

S«±teffigI©JS8B;tf;**fl3^;fcC V Df£gcfctiMO C 

v d a* if ic x <o imwm&imir s c 3 > 
« yvb - f jvxm e ic «t 0 ¥mwwk%)&mt s fe 

<fct>\ (4) «ft{t¥««MtJl7cRj£k:«fc0JgriE-r*^r 
[0 0 4 7] 3*?Lte¥«M*flii©flJiJSfcJu RfcHJESftS 

< s ^fltfttyca ! 0 ~ 2 0 0 m 2 /gSSAWi Ll\ 
[0 0 4 8] ^(DffiTiKO^tmWtL LTtt, TpfiBSn 
T^S&©©?^ilM^¥^i^ IMfctfl nm~5 0 

5SSS£^S;fe#ti:i£fli2fnsi88l©ffli: LTfcfc* x?- u 

^Vfu\^jlT;lzi~;U^:E<D7'jl=i—)l^ -<V 
T'D tf/UTVl/a— h ;l/ ji>-^; if ©jg-g-jg^ tK^k if 
tfW&tlSo 



T£ fcfcfc^ffitttf X»HSCT» 5 0-8 0 0 °C®]g©^ 
JSSEHrtT% 1 0»5 1 2^HSSfr^o c ©f&JHMa 
J; tfm^t. ©igJgT- 1 @ff o TtJ;<, £ fciiS 

[0 0 5 0] ttffifcLT&ffl-f Scfc#T?£5jSl!ia#S 
ffiifct* WtefB^Sfts *>©-??« A flflitfcf I TO 

c-r y^L.-mmitm , sno 2 * h <oaww«K 

[0 0 5 1] ^tt¥«M4*±fc*te«iiSBWi: LTflKUt 
SfefR CWT, ¥tc rfefgj tmto ) ^©*2-ti:&7S 

fi**j8»LftS«R:i8j|1-S»S!!j'*tf6n*. 

[0052] c c t f^ffl-r § c t ^-e^ s fe-^a. 

*;UjP^=->;I/S, Tfra^-i/m, HFn+^H, tF 
7° h a, * x * n ivmtz t*0^f>'?-D'^7SW§ 

[0053] -oz-nytrnte. mmm<o&mt¥ 

Z-V^fe^, ^UU>'I61> -Y>'vri^fe^ ^-7 
[0 0 5 4] &3R*iS»P , ra/fci6tcffl^ajS«tO0ll4: L 

^' h S/x^;l/X— r-;l/, f F7th*P77 V^: if 
©x— t-;1/», T'-tr h-hVjl%:E<Dmm{t-&Wl. 
nsfsyi/Aft if©^Na'/>ftflgfl6^{t>rk^, -n^^>;& 

if (ommmmitykm. Eco^mmmitym. 

mm^)^ if©xx-r/m& if ib^Jf 

[0055] mm^<D&mmmt, mm-i-z&mzs&v 

W WAtf, 5 x 1 0 - 5 ^/U -y H/l>tLh©»§[* n 

[0 0 5 6] fe^rSWLfcSMcftc^^rSrft-rs 
BS©, «fc t>*^ffl«©SS^3 «fc U-JE73 tiWftelB^* 

?s©iis^ if (c j: 0 ji^sns-r §ct -/m a 



1\TI/fJ l u u l o a c* I i 



</\> 

[0 0 5 7] 

[0 0 5 8] Vmm\ 1 ] WT©^Tf£-eK5)-T!ai*iM? 
[0 0 5 9] fe^^iL'^llit^^M^r^c-DV^T. 

mz^m^xmrn-r^o mz (a) ~ cc) (^sa# 

|iR«:ig-DyS:fe3RJ§SS5^*BBS?acD«S»rffiBI'CifeSo 0 
2ic*5V^T, nF^mJinStfc, RH§ 2 «)!BJPi«fliL 

BS&K. ?3H§ 6 l±?£«14»K, W<9 7 t4y;Mt»P«i 

[0 0 6 0] tf c 7 7.frt>teZ>mWXW. 1 ±(c S n 0 z fr 

mmm 2 ±ic ^T^mxmit^^ym 3 u 

[0 0 61] i?^5"-^>fl83^ffM^S/c460ft{k^ ^ 
>«JB?fci:L-C«\ ftm<Dm<t<7-#>MBm (So l a 
r o n i xttiy. iffinp^T i-Nan oxide D) 

warn u/co c >mmw%: y^^—^v—y 

WtWi^X 1 0 /z mSfioai/P, 1 Ommx 1 OnimS 
lOffi»T', 5SHJ3**Bi2(BiJic^^L, 8 01CT*3 0» 
IHHHiiaK L fc^ 5 0 0 °C X 4 0 ^|«?Sf[«f T?fllJ* L 

[0062] ^{c;b^->j7Afe^ obg,itmvmm± 

4 x i o- «WJ -y h/H?i«S?£^ ©SfflfejRiS 

titcmit?-2>m3 tmmmmmz tttmrn^rcmmm 

fCo fOt, IfckxiJry— ;l/T-t5UD8fc*£U ^6 0°C-e 

^2 o»mne*«-&yt« 

[0 0 6 3] ^{cy^Hfi{c{S«r^-^§llft?r«^:EaSIL 

•^{t'J^^At^SO. 0 5WJy h;K03^i5; 

[0 0 6 4] {t-g-^A t LTTIc;^fi)c73r£ 1 (Cj;0^/S 
L ■ftik&fa 13. 2 0 g , BtLT vbi^l/ h ;b 

x>^75>' i g, ±.mmmmi 27. 8 g^si^r, 
[oo65] (-a-f^s 1 ) m.m.mm^ ic # y -r h 9 y- 

fl/y^'ja-;l/ (=SSfl:«Xilf!lcSSttH, iffiiffi* : 
PTMC2 0 00) 100 Mffig|5fC*f LT, h V l>>i? 



[0 0 6 6] XsSiCcfcDtfP.n/ct/v-rSrS^, JWT 

(D^-mxmit^ 2 >m 3 fc^^-n-fco 

[0 0 6 7] ( 1 ) «2§8rtfcS'*-Ua£©SS* 
ffiWU ^-O^{c3S01!««gS2^JifffibfcigPJ3aK 1 ± 
<DS?fb^ >.© 3 ^AfU u— 1 0# 
M*ffi3l*"r«« (2) m^firt^MSmifc^^: 

iiS-eSo (3) 0 2 (c) fc^-Tctdte^y-fS Fti! 
<D-tr/^-#-4, S&J8 5*»fiiL;fc®«ig:S«6fc 
?&llcti^t5. fOi, »9 01CT'6 0» 

[0068] ±3zsl rcyimxmfcLfc'f/iwMmm 1 * 

?nfco JlflcWfciti, SWtfttf 1 3. 9 [mA/cm 
2 3 , BflJEtfBJEtfO. 7 1 [V] , 7j;l>7T<!7$-tf 

0. 6 7. £88b¥tf 6. 6 [%] («iJS^:AM- 

1. 5 (1 0 0 m W/ cm 2 ) ) ©ttfii^r^-rsfeSRit 
^^PiU^^tf 6 fife 

[0 0 6 9] «TOHWl2~l 6Til {fc^A, ft 
^ft B ^Ix tlf ;l/tiSl 7 &mi£L, ^(D 

ffiwmic-o^xm&$hm%:m7£Ltc 0 ^(Dtg^&m 1 ic 

[0 0 7 0] [ffe5S0lj2] ft^AfcLTKUy^D- 
;[s-7a;1>m±hVls> ¥-4 V T h ( B U 

^:3D*-M) 1. 3 
g. £ LTstfUx— r-;l/7'S> CHUNTSM 

ANttS, fi n D p^:y'x77-=>T-50 0 0) 1 0 

g, mmm 101.7 g^mLtc 

[0071] mmm 3 ] fts* a t l tti2^^tj a 

2tcJ;t)'&figLfcft^4. 2g, {t^«fBkLT#U 
i-r-yUT S>- (HUNT SMA Ntfcffij, iffifi* : 5>x 

77-5 >t - 5 0 0 0) 2g, mmm. 2 0 0 g %mm 

[0 0 7 2] (^7Jfi2) RlE&MLttHclhmaitL 
X<D7V-tzV> <) 2 g, mmt LT©7j<^ft^U , 7A3 
Og^tt^ J^fcxf b>^^K5, 9 5 0 g 
t^ntf K3. 9 7 0 g^ttii^ 130 

tt? i oMtr B r isj-s^^-fc^. (fsi^Kftia^fToT^ ft 

-Til 0, 0 0 0<Drr.^U>-4-+^ K-7°Dtfl/m 
■9-^ K«a^(*«»/t. mZtlfcit^ 1 OOgth'J 
U > i^W V->/^-h5. 3 g t ftfedK tLTO 
fyy^^tz-hO. 0 5g^ja^.. 8 0°CT3B$n3S 



-ITTlrtJ ^ \j \j c o a C t i 



co o 7 3] mmm 4] it&vaA tLrhv 

h 0. 8 7 g, it^Bt IW^Jx-f/l/ 
7'5> (HUNTSMANM Bpn^S • ^177 — 5 

> t - 5 o o o ) i o g , mmm 97. 8 g t 
[0074] [mmm 5 ] a t Lm^m^m 

3tcJ;D-&^Lfcft^4 5. 8 g, {t^BtLTi/* 

^-t^ut - -^- h;i/x>> ? 7'5> i g, mmm 4 2 0 g^ 

[0 0 7 5] (£-fi£77r£3) JgJS^cftctB^K^ L 
T<D>^<;-feU > 1 6 6g. «^i:LT(07j<it{t*U>i/ 
A3 0g^iM, ^6(c-c^p>^-^-it-i' F 1 1, 2 
7 0gfc7f b>^WK7, 4 9 0 g^ttii*, 1 

3o°c? i ommELfc-i£*£tc&, tpmiiykmmttft-D 
Ts ftj-m 18,92 o iDwumt^vy*^^ k 

1 oogichu uv^wv-t-^- h 3. 7 g tmmt 

LT0^7f;^ y^^u- h 0. 0 5 g#ijn;>U 8 
0°CT-S^fTV\ 9, G2 0cDft^*# 

[0 0 7 6] [|SlSE#ij6] ft^ftAtLU'y^Dyi; 
-fVi/r^-hO. 6 7g, ft^iBtLT^'Jx-f 
;U7' 5 > (HUNTSMA N*±g!^ FSffiS : 5>x 77- 
5>T- 5 0 0 0) lOg, t»$6 0. 5g£rf$fflL 

[0077] [mmm 7 ] <ti^ a t l r tib^/st? a 

4tcJ;D^-/S:Lfc^-a-^4 1. 5g. ftpft B <!; LT>t° 
U x~ 7-/h7' 5 > (HUNTSMA N *±§y, fg u D u ^ : S> 
I77-57D-2000) 1 Og, 4 6 4 g , 

«{K£ LT© h 'Jxfby^^yO. 0 0 5 g^ffl 

[0 0 7 8] (£-i£7Jr£ 4 ) fci&nm^vc&mtn'M. £ L 
T©x^ b>^U 3-/1,6 2 g, LT<D7j<gHt:# 
'JfA3 0g fcttii*. U > ■**V'f F 6 , 3 4 0 
gi:7olfb>«^Kl, 5 7 0 g*tt&*, 13 

7 , 9 6 OOZlittxf K-^O 

0 giCNWf U>yV7>'7^-h 4. 2g, IS41 

f??if*&i: LTO^f;l/xf;i/yh> l o o g^Mts 
0 TCT?KJS*frir\ EJS»*?7Ux^Hr h >^|i^L 

[0 0 7 9] [MM* 8 ] it&Vn A£L t±hb^7j j* 

2 fed; D»6tiy£fk^W 9. 5 g £ „ TaB^dDJi* 5 (e 
«t0f#e.n/£ft-&!|*l2. 5g, ftl^JB t LTtf'Jx- 
r;l/T S > (HUNTSMA NthH, iSin^ : >>x 7 r 

-5>d-23o) i g v mmm i 1 e . 3 g l 



7UPL-2 0 1 0) 5 3. 4 gth l Jl/>->VV->7?- 
-h3 4. 8gt^U ^^IC WltLt^f 
7bf- /y7')l/-h0. 0 5 g ^rjdP X. > 8 0 °C -p^JS* 

[0 0 8 1 ] [^S60IJ9] it&WAt LT ±m&l£J3& 

2ic&<omt>ntz {£&m 3. z g t, ti bi^tj m e tc 

JzOmZtltcitftW} 1 . 7g, l^lBfcLT^Ux- 
TVh7 ^ > (HUNTSMA Ntfcfflk : 7 7 

-5>D-400) 1 g, t»i2 3. 6g> ttiilL 
TOF'Jxfl/yy'TSyO. 0 1 g^fiffllft. 
[0 0 8 2] (^T/j-ffi 6 ) S^8§f^'J*^a^ 

^ h>^— ;i> (^■tMmxmm^^tm, 

S:77^-t;l/L 2 0 5 AL) 50gth'Jl/>^V 

© 'J-f^A/^-y 'J'? 7b-h0. 0 5 g £:Jjnx. „ 8 0 °C 

[0 0 8 3] [*)5ffi(?iJ l 0 ] fb^ A i! L T±l B^75 
ri2tcJ;D1f e.nfcftB-#l 1 . l gt, Tia^7Jr*7 
lc£0m Ztltzit&V!) 1 4 g, ffc^BtLTx^bV 
> f 7'S>l g, mPrSl 4 5gWLft. 

[0084] (Si&jsm 7 ) sjs&ggf t?s}? y *— 

-hv^— ;U (^V-tr7Mk^XM«^ttiys iSa* : 
77^-fr;KD2 0 5 PL) 5 0 g £ h U V-> 
7**-h3 4. Sgt^U iSStLTy' 
7f;^y->77b-h0. OSg^APK., 7 0°CT'S 

[oo85] [mmm 1 1 1 {k^-^ a t u s> 
x>-/u^y^?- (tB^T h^rAfts^m : 

Poly bd HTP-9) 15. 8g, ft^tlBt 
Lt^'Jx-f/l/T^y (HUNTSMANM Sfc 
*:y'i77-S>T-3 00 0) 1 Og, tttl 4 

o gttim^rco 

[oo86] mmm \ 2 ] ft-&« a t uttsb^^ 
8 «t d mznrcit-&m 5 g . ft-a-^ b * it* y x 

— y-;lT^ y (HUNT SMANtl> l&£h% : -7i7 
7- = >D-2 0 0 0) lOg, fWl 3 5g« 

[0 0 8 7] (^B3c7??£ 8 ) S^S^-^sl? WU7^ 

y't-;l/D- 100 0) 5 0 g £ Y- V UV^V-77* 
-hi 8gi:^^f;l/xf;i/^hytci8i!U ?Bic, 
tt® i^LTO is-f+fV?- >->7^h-h0. 0 4 g 
x., 6 0"CTS^fj 'jfc^ ^g=-;Ux^yl/^ h>^E^ 

[0 0 8 8] 1 3 ] {'t^»A i: LT±«H^fig7j 

fe2(Cj:0f#&n7cft^9 1 . 2g, -ft^B^LT 
v- y n- > r ~ > (^ y V «KC#t0H, : FM- 

33 1 1) 8 g. #ijl-f^75>' (HUNTSMA 



TTIW c \j kj c o rj c i i 



mms i i g^^tfco 

[oo89] tmmm i 4 ] a t u ttib^^ 

ri 9 J: 9 mZntcitSM 2. 5 g . {t^KB B t Lt-t! 
U x-7-yl/7' ^ > (HUNT SMA Nttlk iSS* : S> 
x7r-5>'D-2 0 0 0) lgv 1»I3 1. 5g, 
MMt. LT<D h 'Jxf U>y*7 5>0. 0 0 5 gffl 

[0 0 9 0] A++t-^DD->^DhU7 

*X^r-tf>-3, 4 8 0 g©p^a-g-tCctoT#e>ns 
d?'J i^nu^ + X^r-tfVi:, #?fi2 0 OO/H'Ji 
fPy^Jn-;!/ l 2 0 g<Di- h U^Atlt* h+v'tf 
ijxfl/y^ijn-;!/ l 0 8 0 g©th 0 <> AlEi;©^ 
^(EtioT, 3, 3 5 0O#U7tX77 

-tf>#u^— /ittmtzo i&etifcftdtt loogfch'j 

U>->Wv'7'^— h 0. 8g, ttlfcl/t©y , 7"^l/ 
fyy*77U-h0. lg, fWi^LTO^f^x 
0 0g^PK.T, 8 0*CT?EjS*frV\ S 
JS^ ^f;Vx^l/7-h>»£Lt, »fil3, 4 
5 0 Oit&Wttm fco 

[0091] immm 1 5] ft^A t lttb2^sds 

?£l OtciDtf P>tlfz{t&m9 6 g, ft^ftBfcLT^ 
xf/l/h^x^i^/Sy 1 g, 8 7 4 g, 

LTOX*tX*l/X- h 0. 0 1 gSffifflLft. 
[0 0 9 2] (<&fiSt75?£ 1 0) KJfc^SmctB^fCi: 
Lt©7yHd>-;H 8 2 g, ftfcjRi: LTOjJclWt* V 
*? A 3 0 g ^tti*^ X?- b^^+M K 3 8 , 7 2 0 
gt7°neu>^MF9, 8 6 0 g^Stettii 

i 3o°CT-i on#iniEj£«-e-;fc«» ^mfommtt 

ftot, fj-^ffl 4 8, 5 6 0 (DTVetgttx^ 

ft-a-f& i oogthu u>^-r v s^t-*.— h 2 . ig« 

ftfejfii: ITO^f^y^vU- h 0. 1 g. mW. 
mmt Lt©^f;l/xf;!/7-hyi 0 0 g^rira^T, 8 
0*CT?KiS*fTV\ /xiStfe, ^f;|,xf;b7-hy^^ 
LT, 9, 6 2 0 ©jb^W*#feo 

[0 0 9 3] [HfifilM 1 6 ] {t£% A i: L TTfB3-tft# 
Si lt«tt)»6nftfl:^«14. 2g, ikn-tyQ B £L 
X Jj? 0 x— ■rVl/T' = > (HUNT SMA N*UKL (Sp^ 
« : '>*i77-5yT-3 0 0 0) 1 0 g> *«PfK2 1 
8 g=£rf£fflLfco 

[0 0 9 4] (£-fig75 1 1 ) aSgBttiTf * U V Zt 
ls>#V*-/l, CtH3K7'h'JrA«a«#ttH, iS.S£ : P 
o 1 y ip) 250gfchU U>^V->7^- h 3 
5 g^^/l/XT^r hVG 0 0 gicmML. 2£>fc, 

tLX 9 jy^A/f- y S J"7 vu-hO. 0 5 g ^ftP 3. 
T 6 0 lC1?KJS*ff ^f;l/Xf;W h >-^l^5& 

[0 0 9 5] 
[Si] 
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S*«S0M 3 


7. 7 
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Kttfll 5 


7. 1 
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7. 0 



[0 0 9 6] Wk\ lCK-£tltc£olc, ft^«A2fctfB3£ 
[0 0 9 7] 

* tir i ^§ fc to. k ^ 7 V - <d Mitmfc&mMm t m 

mil vtM<r>^mmmmxmwm<Dm^<Dmmm^ 
[02] ic^sif^M^nmn^m^fc&mm^ 

abfc»«Jfi©flFWIH*iiofe«SWii5HT?iI&a. 

1 mm&m 

2 mmmwm 

3 mit^-zzsm 

5 a^BM 

6 
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1 1 S0J13£I#{£ 

1 3 £?L14¥«M*/g 
1 4 



i 5 mm 
i 6 a^ai 

l 7 ' xtf^telflS 



[01] 



[02] 





(b) 




(c) 



(72>38JP3# 04* &5? 
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